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Transcription factor Bach1 is one of the attractive drug target, because its inhibition causes the induction of 
Heme Oxygenase-1 (HO-1) and increase the cytoprotective capacity. Although Bach1 can be an interesting target 
for drug discovery, the molecular mechanism of the protein is still unclear. The aim of this study is uncovering 
the molecular mechanism of Bach1-heme response by developing and characterizing the biophysical property 
combining multiple analytical methods. 
In this study, the biophysical characterizations of Bach1 focusing on the amino-terminal Heme Binding Region 
(HBR-N) and Carboxy-terminal Heme Binding Region (HBR-C) were conducted. Circular dichroism 
spectroscopic analysis revealed that HBR-N and HBR-C are intrinsically disordered states. As a result of UV-
visible spectroscopy, 5- and 6-coordinated heme binding were exhibited in both regions. Cysteines in Cysteine-
Proline (CP) motif which is the common motif in heme binding proteins, are responsible for 5-coordinated 
binding in both HBR-N and C. The HO-1 promoter assay revealed that Bach1 mutants which has mutations in 
the CP motifs maintained the transrepression potencies, but remarkably decreased the biological response 
towards heme. Mammalian two hybrid assay revealed that the interaction between Bach1 and XPO1 was 
regulated by heme binding to CP motifs. 
Here we developed multiple analytical methods for Bach1, and revealed Bach1 regulation mechanism by heme. 
These progresses can be applicable in the drug discovery for intrinsically disordered proteins. 
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 Bach1 のヘム結合領域は bZip 部分をはさんでアミノ末端側ヘム結合領域(Heme Binding 
Region(HBR)-N)、とカルボキシル末端側ヘム結合領域(HBR-C)が存在し、これらに焦点を当て物理
化学的特性を解析した。円二色性スペクトル解析より、HBR-N 及び HBR-C は天然変性領域である




となった。またヘムの結合は、CP モチーフ依存的に核外輸送タンパク質 XPO1 との相互作用を変
化させることが明らかとなった。 
 本研究によりBach1 タンパク質に対する複数の分析手法が構築され、ヘムによる構造及び機能変
化を検出することが可能となった。今後、構築した分析手法のBach1 を標的とした創薬への応用や
天然変性タンパク質を標的とする創薬への展開が期待される。 
 
